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Supplementary Methods: Spectral Dynamic Causal Modelling
Dynamic causal modelling (DCM) is Bayesian framework that infers the directed (causal) connectivity among the neuronal systems -referred to as effective connectivity.
A new DCM for resting state fMRI was recently proposed based upon a deterministic model that generates predicted cross spectra, referred to as spectral DCM. In order to model resting state activity -in the absence of external stimuli -a stochastic component capturing neural fluctuations is included in the model. Mathematically, we can express the formulation of the stochastic generative model as a set of two equations. First is the neuronal state equation, namely
and second is the observation equation, which is a static nonlinear mapping from the hidden physiological states in (1) to the observed BOLD activity and is written as:
where ̇(t) is the rate of change of the neuronal states ( ) , are unknown parameters (i.e. the effective connectivity) and ( ) (resp. ( )) is the stochastic process -called the state noise (resp. the measurement or observation noise)modelling the random neuronal fluctuations that drive the resting state activity. In the = Γ (1) ( (1) ) +
(1)
(S4)
(1) = Γ (2) � (2) � + (2) (2) = + (3) where, is the BOLD time series from i-th subject and Γ (1) is a nonlinear mapping from the parameters of a model to the predicted response , which in this study was the model in Eq. S1 above.
(1) is independent and identically distributed (i.i.d.)
observation noise (equivalent to ( ) in Eq. S2). In this hierarchical form, empirical priors encoding second (between-subject) level effects place constraints on subjectspecific parameters. The second level would be a linear model where the random effects are parameterised in terms of their precision:
where, ⊂ are group means or effects encoded by a design matrix with between and within-subject parts. The between-subject part encodes differences among subjects or covariates such as age, while the within-subject part specifies mixtures of parameters that show random effects. We assume that the first column of the design matrix is a constant term, modelling group means and subsequent columns encode group differences. 
